Formulation of a Technique for Evaluating Urban Highway Needs: Technical Report by Rude, Ronald G. & Oppenlander, Joseph C.





F ... (11& ....iQd .. I'I'~ ..... Ulal.l.'f __
Tol G• .I..~•• llI"'do~
Jolllt 11&1-11 .._nil 'roj...t





!lie nuelood ncIuIlJ:,..,l '_t "'-1011:1.0. of • TMbol_ lin
_1_U... vn... 1l..P"1 -..~ .uebl>not "t. II. __ .J. C.
~_e 01 """ .tall pn_"- .e e.. 1966 _1 _ ......
_1. It ... _ olt. I.... ,..UtUl.oll la tIIoo h0tM4.!.op or tIMe
Ie.....l.
!lie ,..., I •• _.,. of tIIoo n .. l ......ftII ...,....,t 01 tIIoo .-
Uta pn_teot " I.., to ... _rill lA Ot ~ 1965. !lie,.,..
__e•• _l.qM III w... t.af.,.eto to 1..... tIIoo .....e _.
of tIIoot tit,..




























A typl~l cit, .-.1. betvMa 20 ."" 30 pO.~1l.t of 1.. 0p"".ttna
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It. ,h:r&lul che....e tle••Dd it ffi" I""'d.
~. Dot.e..1IlooU"" ..f , t ......... a"d lIlt etl.oD "'Uct__U-•
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FIGURE l STREET ANO ,HERSECTION CLASSIFICATION IN
WEST L.AFAYETIE
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"FIGURE 2. ARTERIAL STREET EVALUATION FO M
IDENTIFICATION
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tu.........t _oil. \,<>1_ data 01 tn lpeclfytns eha lb. of .""
........tlc tp of feeUUlu. til de In1.a& tha dcsr" of """lltot1o<l
OG the dt)' otuc••,.~ a"" b••he location of 'fut"". trattle control
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FIGURE 3. INTERSECTION DIAGRAM
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'In...l t'- and delay otudl.e. provtok 1tlf.,......U.... """"" J..aa tlMo -.nt,
_H. loatloo., dunU."" and f.--e)' of de1.ol7" .....U .. tra....1 tIM
bato _ ...rtou. tu.1l>ala. Tr....1 tt. ..... data)' d&t11 ......Iao ba ed
to okta.1l>a -.,......tou. okfl<:iaDetu Itldat lI> tb& ._t _'""'"- ....





































































































































































































































































































































































































































































































































































~. ....~latAa the ""'''-u d""3 I:hiI ._t ...,U..........
lM..,_u......
,. IUppl_tl,q ....,1_••u. ..UII Held "bMrfatto"" durl.a.&
I-Jr. "'- ...t collbtoa. ""~, _
6. ....11&1DI tboo _r!.Mol facto IIrUI 11.1d data to pn...r1boo
......1.11 uea~t.
IJl tbla ltudy a"ct_t reporto wen coUetted fO'< eM tbn• ..,..." pedO<!
of 1961 t~ 1\16).
Th1.l • ..,01"" of the nudy daah with thnl bade tOpica' d<oUno!Dooti...
of .fl.cl.ea.ciea, eoU u.stco and .~lt"ll Utt..1<l"u. The _U..d. b7
..tile" tbe .,.,Uecr.:! dol u_ to .tomlnOl ._••,._ <leUtl.ea<:lu
........cdl>ood. "'eelln!'!""'_ al... 410 .-.1 tOT c.otculatl.nf; thio tOlt
of nTH• ..-. for variou. future psr1<>U. n.. fl.Dal pOrtion 1<0
ebio ....lJllh pha•• daab vttl> eM dBval_t of _U.... ,,,_<hot" fot
uttDItltla _1e1pal .treat ......._0. eoat..
IlooteMtAotlOll of DeUel.enclel
n. ,..oc:••• b7 whitl> thoI claU ""Ua..tO<\ i.l> ebb otudy~ .".lysad
to ""t_ the Ilaf1c1.eDe1ee I .. the e1t) n ....et .,s... 1.1 _loped l.o
ohla portJ.ca Of ohio report. Tboo pt"",,,~ <lota t.o """ of .M .=-t "ttl""
fllu. be,.,..., .....""17"1.1 h,,,1 buD _del, 1.II<:1udood ~ -tol7 '-.,
_ ..."",,,u of I:hiI ....np dd17 tnfflt an<! l.I'I_tlol> ... tt_l t"
_ .~ _ "boo ucU"". tIMI W_ti<ll:l In _ tAU:r ••.,u.... Ul..
_laUd of _ ........tor'J ._t, .....ted enro-clI vol.-. OIl ..el> _1>
"-.,.. colll.."'" 41&8'<_, d ....l-tla1.Dl obar....d ...... led dr...1.Dt: of
_ uta_ct....
Inysson. !lie cloof:Ldood.......U d.S~ by c......~ t!>oI
_SOl'J' aU "ith thoo ",,"uflC"'dl.G& tol.rabl. "u""""".. 'rboou
~Uou 1l:ldt""s"", _tller or not Sl.- .u..s ....,,,ton. Or 1tlUtrNCSl.....
__ ,.....,.1,. clooflc!al>t. It ........-d that " truer1.orl <wId not
.. 6c.o IUU, j ....Uled Lf tbe """.loa "r lrItv .,tl.oa ..-., -rudy
.....14 ""UI """ cnfU" In " .. o<:-tc .Qd ..t. -.-... !lie ... ,,""
.....lM of bp*<:ced lub>r<O "'fld...,cl6o vu•••tl-.ted for "Ito.. "acU"""
which >Ift'IO mt..,.bl. but dlel !lOt _t t1MI cloo.1.F .. to.l1dIrd.. to <letatml.ao
_ futuN -.I_, doI of ....rloua NG<!·lUe .tudt.. and tbe
traffic a:r-th I" for th. city. 411 KeU".,. IIhtch ...... not
...1.....101. in .""",,&uw: tell tbe __ Uted .c..,,<lard. ver. dutpa...d ..
_tI>g ..ncl.alt at t!loO 'n " elM. Pr• ....,. _Uclaol<:lu .I-Ild iclMU,
"" ~..... tnlcU<l to ""llP' Ilardl if """ U ...""l,&l ru."..eeo .r......U.bl••
AU pt.,'olcd , ..tar•• of tlul .Sr"• .,..u-, lJ>elud~ -,-tbtAa
IIlttdA tboo r!abt-of...., .....h •• curbll .l>d IlUtten, .U-tkoo, "tUIU..,
traffu.-.....trol devtcu, _tabt dl"u..ee., eu., .... 11__l.douUoo
tn thb flv'd._l ..-. ""~t... t1"". __•• tc_ dId DOt ....
the _ It&I><Iu.sa, c......... th.. _0,."... """.. "oc,~_.M.,d to ..11011A11tfo
eM OIlt1.tlll& <lllficllnc""•.
.. pwetoG 01 thII datil ft<oo tM otrMt 1IrvIIIltal')' .~d elItldtttoG MJne7
1.0 _rtsM 1.D r1llUn' 5 vIIich It"".. t1>111111.... ~I ItUIlt 1>7 _t..""
~ tft _ clllIlUt""ttoG. 'totfol ~f 21.'3 -.11.. ot 1Ir....1.Il IOD<l
1I011.ec_ .t.....to ......Wdl.lld til tlIU lnwllttel-Ua<>.
!DecK ., t. ftII _ pzo~.. vtdch .... ..- tor tM _tod...



















FI GURE 5. MILES OF STREET BY SURFACE
TYPE AND CLASSIFICATION
... t. tl.- a:ht1tol -.tiU.... _~. ~""1 wig, the .....e1~
tot••bl••tendI...,,- to Mten:1DIo tiMl pre_t...u. 'tblI N.i. fo 11
futun ..tI.te he n.ffi~ arowth fe~ton "'nloped 1.11 thi .,.,.,t.
n... arowth f.etor pp11.d to 111 pr..... t n,Uie vol anol
....t_ ••U.te. "e obUiIled for flVOl-J*i" pnl.od. up to 1965. 011 the
Nd. of theM n.ffie ..tu.e~•• deter.ino.tl.<>n vn .cIe ... to vMn
fut_ 1IipiO\ I It..... ue.odod in tho .tre.t .,..t_.
!b. 1_ vIll"h _riO i"",.Upt'd 00. N"b _tr."t ee<:U.... end .t ueb
iIl"'n.~tl.<>nverI ",,1.-•• turnba __t •• ,...,,,..tall of ~_..ell1
....hl~t.. Q<\ thl. .......Ito of tho .ped-deJa,. "to.,.. Vol...._ ""....todid
"" u<:b .treet _eeU"" .... ""'""'"....01 wUh the proeU""l "",..,Hie. of u"b
,UMt .Dd intlr'...,tl.on apjOrOlleh. Whe... the ""pI<:itla ,~
or .... lbI<:e,tIed .r _ tto. 11>. the futurIO. "IOee......,. I.o:pI' U. "'''h
'. e11r1:1ll.atioG of pUk1.llS. ,treet vl_1.J>U;....."...,ttDs of trdfl" or the
..Ublh~t of ..........,. .t.."'t. veri .p:t<:1fi"d to .,llarJ:o&e. tlte capl<:ity
dlfie"""i••• 1'unI1I>.a _tt ....... iavuUp••d It. u"h iIlt",saetloo
with "....itle...U"" a1.... to .1p>l.n.s. pI..-n kl.n.s" .ad the pouibUity
of e1:L:01n1.tloa _ I:unLI N pr<>v1de ...f... ",,01 f tr.ffie n ·b
l.nYe.tl.ptlon of t1It apHd-:lelly nudy """"'led loca.1ollt _n .t t
iapao. ute .nd ...dUe e""tTOt <!Me." e""ld be employ.d to ...... tr.ffi~
l.a • .,... .ffiel"'t OIl""",.
Aeei4!ll5". T!>t .ed""'••ntl,..h vllieh va. _duet.d l.a W.. t
Lt.tte 1J>di...Ud .lIIt _Ill' .,,<:idelltt Vir, r.tated to • probtbl.. ca.....
htaa .11 .Vllltbl.. 1>lf...... tion••n etUlOpt vu ... 01.. to oIeflDe .".idell.
pt......... ...., .reUle bo.urds .. each of tho .tudy I_Cio",.
tl.- ""lU.lo" tDd condition dt.qr.... for ....,h of tbe 38 1I>.ur"",tioa.
__~ ....ful 1D "-Uua .~c1"""t t7P" .ud ..."ae•• COllie'.....nd.
C!IlIIIIIiU.. 'Iap'_ wn abo ...._ fw • f ... atn.t ..cU..... "hieh lII.eI
__117 hlab ....r of Ilcddanh. Aftar tha _oo..a-ry W_U_
........llaeta<l (coUlal_ cOftd.ltlllD ellaar-, _tJ """"til tidd
.......tioll.), .......I'.La _da of Meb locatlol>. lout_til .
_riuel bJ r,pe fw ..til :ll:!.c.raeetlllD, .nd till. cla..Ulcatlon :ll:!.dtcatood
1.rI _'" ca... eM .,..................Mr)' .,-.lle.. An .tt..,t .... l:bee.
_da to daUor'a1Da tba ba.t corrllCUva _.un. ".1nb~ at Mcb l_tl.ocl.
tba .UMt ...,U""" .nd lll.Ulr..ctloM 1.rIv..tlpUo1l 1.rI tlll.a .""",
.......n d 1.rI tile ""dar 1.rI wb.l.ch tbqr ."""ld ba toopro...d. T1MI nUns
_thod. Uled tile StftGt lJop,,,,.._t Prlorlcy ltatlo.a: d"""loplld for W..t
Lafa7lttoo, I<"U..... 'l'hLa ""• .,. .,erl..d fM tba purpose. of tllia
.tv.d:1 ao 1.rIun..cU..... c""ld blI tad .....11 A, .trHt .ect1oo.ll.
Coat lltatoo.
Af~ tile ...fltl....,le. """ c..,uted for Hch .ttut ...,tion ...d
1.rItu..ctlllD, tba eo.u of tlla ....""d 1t:>(rcov-.>u vera a.tlJolud to
dat....:ll:!.a the U ...lI.dal d.. A H.t _. s"" of tha fM """,h
..ttioll ...d tlla tta. b}' lcll tha)' .boul' ba coaplated v , ....l.Dod.
tho tOIlt of ..til raq.. l.rd iIopr_t .... tbm CIIlculatu tne l\l6ll ptleea.
"'11"41 ~dw:.. _a applled to tlla """oo_t coata l'aqu1rad
1\Dc tile a_t _U nd 1.rItara",,':Lona 1.rI ,ba yeat 1965. 8aIlp11nc of
U- __,tc.a l.Dtaraattl.Ga..... DOt lnnatlpUod for ,ha othat
u.. ..' II _idace4 bata_ of ,Ila lnaufflei_t .....,... of co., val.....
llIu _ .... t:r1ctida ....."'U....blo to the .truc:tun .04 ...n .....d
•
rba ,urpo" of thlo .tatbtical cona1deracion..... to deteml.Dll if
_ .....tnd co uU..u t'" total <:o.t of llaprovtna tba .e..-.at .-cH_
and l,QteneetlDrta l,Q • &1- tlaatUtcaUOlI by detenollltDa: tba <:o.t fO)"
• r.... .-p1e of rba ... loeatioG.. To ol>U.tn rM total "",.t of • popol,aU_.
t!IoI -.. of tha ......1. _. ealcul.ted ond ..lttpll.d by t!IoI 1lUIIlbet of
.-etlona in tJwr.t puri""lar corosory.
n... foll",,~ population. wen lnve.rl.pted In rllia .rudy:
1. tntarHcciont of eoll.erOt .t.... t ••
2. lnter ctlOut of .rt<orill a_ca,
3. lnta.r cr1oll.l of Itterill aDd <:oll""tO)" aUNU.
fl.. All iutBrHCriona l,Q I. 2 ."" 3.
6. Arterlal .UMt .actlont. 'M
7. AU .treet """Uont in ~ aad 6.
rba populatlotloa ..........lad aeparacal)' beet.... of tilt larp wrlablUty
1a tha <:oat vtluu -. cbe dUlara..t catasorlaa.
"'cb of tbt a_ populatlDnl 11&1 ....Iad. and rbe raaulta of 1. 2.
3, 5 aGII 6 0)" , and 7 wara .dd.d to .Itlaata the pru...t cotal COlt of
sa,otoYtDa: the .ttMt ayu. 111 1I.lt Ufa,fltte. To t""rull tha '"cui....
of ... utl.-ta, tha .-pl••lu _at 1>& l,Qc d.
",. a_dArt! dr<tlatioa of ucb population "'l""ltrod by tho
foU.....lq oquar1.oll:
-I • t.41~1 _t ...1_ 01 pre_t • : " I aU r~1.nolI
foe. ,tteet Men"" or t..llotaraactioa .... dollan.
" .. __t _lua of 1'1'_ ""~__,,ta """lnot of aU
!lot ,..,..Latioa _, a~ Latl.ou .... totIIl -a.. of ,a-t
_tt.. or ....t&uacti.ou ~ an H.u.I Taltl. 2 •
...1.&. 01 .I.ta 10, 20, 30. "'. 50, 60, 1'0, 8D 90 JOft.....t wu.
_i.eo! foe ..~. popuLati..... """ ..ell ...Ia aU. 1>0 a p".. ,..,..1.IItl.otlo
c1.&.. tM ata:ldt.... &nOIr 01 tho _ .... obta1lMd ..alai t'" fgU"'1Da
_t1oa'
_ 01 "llara.
" • '~d IillariAtioa of tha ......Latl.otlo ......nan.
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•5 t • • • t • 0- - 0 - •• 0 0 - • 0 •
• • • • - •- • • • - • -f 0 ~ ~ - 0 ~ •u < u <
I"" ... : ... or ~t. .1M 1 tho 1C._l'd 1'1'I'OI' of tho _.
to _ or t., eolt or -'010 t _l..,.ed r .... NCb of the. ,..,..lotloo
"~1M. lIalq tba.. IZ'lpbo it to _l1blo to -ptOdl.<:t tho -..at of
0ft'0I' eo ., ...,..,taot 14 OIU tlq UlI UC.I ~t or 1a::;,0,iQ& 0 al'1"OD
c1a.. of n .... ta or ...~_tl _ia& 0 ....... ~10 lbe ... WOlt
1<I"':rotto. 1DoItaIIa.
'!hU ...,Uoa of tho n ......t~ tho OIOj"" f1ll41qo 1Il
--.U.... with tbo ph)'o1col otrellt oyo~ noedo l.Q IlaRt tafoy.ttc aM
tIla f_Lol rlO<jUu--ta ""co.sary to laprovo pruent _ f'llrure
"UcleDelo. wlthlJ:l thlo cOlllUll.1ty. Tbo _11.aa oo:udy .........Upted tbo
..lLobUlt, of ut1lllltlnB to~1 finandal .-4. with 0 HIIl'10 aurv8)' of
randIM1y ..Io.etod .tr..t • .eU.o........4 lIlt.r..eU.....
PIry,J.eol lI.d.
A ...... tlOll of t1>o dlta f.- tM .tro<It i<m:ntor)' .:Id _diU.... 1Utft)'
on •.-t1u4 1n ,tguro 6. ot tho 21.lI.3 atl.. of art...Lol .,,4 <:oUoet""
.tn.... lJ:l tbI Woot tata,..,tte ."teriI. 1l.QlI. 1111... or eppt3t.tell' 19 pm:eent
-.,. roted .. 00841.1:1; nsurfoelnl, rll<:OO.,truttl.D& or vUl!aiaa at tho
p"_t t1llll. Vlth1rl tho _ Dleftt, year......d4it1aDo1 8 per<:....t of
thoM .tr"t& w111 roquin re<:oftltraet1~or wldon1n<!. Ca>:'h ."d tutur.
-.l r~latlJ:lg atoaa; .,"" .tra,t oaet1Ona ond at _ 0' tho htUMet1Oua.
U<lIonIlb an ne.~4 .1001; ....,. ,tn.e. ""*ta tbll;:J do ....t ""lot, a"" at
_ locaUOOla t" o1~lb ne.d repled..s.
0... .jOt ...001 bI ._UOOI .,Ub tmUe __t lo tbo d1odnott....
of ....·.trMt perkl.D& al""'8 0I3tl1 ,~t ...,Uooo. Tbla d for "11al1.lloltl..ll8
I'U'Id..lII w111 i:fte~....Uh t~ •• the vol_. of traffic tbol otrue.
I- .M•
.......t llo plt"",t of thl .ee1d\lnta occa:rtl.rla in W",t tafaptta _los
eM tIw= , otu<ly ped04 teok plae. at t1>o 38 1nta",aetl.oll.& UD<Ier
~U _ 01""1 tllo ltato StrMe Lavoo. "11 0' tbl.. oect.s...t8
.. _lz __ .......boa .......1<SotadOl> .... tho "_01010 '" tboo
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V.iDa tM SttHt t.prOV-..t l'rlodty bt1lls 4"""loped foo: II...",
t.faJ-tUl, lDdill.... lun of .treet ....,tl.o1l. aI>d lnter.cetionl """
FePUK Ie tooh 1.11 detor1dnlo,: prlo::1t1o, of 1.aoprov-...t. !lie lcc.t1<J111
of • portion of 1:hII "".clad laq>~U and thai.. pdoriUol .... a'-a ill
'!.gunll 7 and 8, "',peeU_ly, for .t......t -.:tiotts ami 1.Dto.,.leti""".
!be total co,t "",u1r<od to lmpr""" all pr<I$OQt ckt!1clen"i... 111 !:h.
arte-rial and collector atrecu and at the 38 '""Jor l11tU.t~t1"". 111 Weat
l.afayetu __ ""leulated to be ~.236.oo. All al!<lit1oul m,051.5O
..111 be -.sed durf.Dt; the ...,.,0 tweDt)i' yeua to _t the futun ~D.<Itc of
thol trdfl.e 111 chi. ca:aualty.
!'be Ita of tho UlIIf'llll& """uy ..... illuatrated 1.. J'igIn'e 9 for
one of tboI ea.el tn.... tl.pt84 1:1 th1a .tud)l. !beeD pptul pnu.."
tho l"'T"""taflO of ~le duo "'u"" tba .co.nd4rd ...roe of the ....." in
_ Of the """" r<>qu1rcd to ~pt_ the present <s.fl.d"'"in 111 t""
.tteet H<:t10<l1 ...4 lnUnectl.oM for .."h of tho __ popu.I.aU..... tnveaUglIte4.
To ",,0 tha.. !Il"lpha 111 eM ck'tt<>n.WUo>n of eM ""'P1I abe teq"irltd
to _t'-u thol total ",,"t of !mprovUl& the .t....... ,..,tion. Or loter..,er1.....
in. ;1...... eatas0r7. a dlthlDn ..at fun"" _<Ie .. to the .......t of
~ wtl1cb ..... boo talented. After tile tolo... ble. 81'!'Ot' for tbe tou.l eo.t
1a ""tendMd.. tIll.• wI.... u d1Y1dod by tlw _lIu of .treU ..ct~ Or
~tI...... in tblot:. elA...UiQltiOl1. TlIl.. ftau" b the. dlOU'.bl.........
-
















FIGURE 7. LOCATION OF STREET SECTIONS IN THEIR
ORDER OF IMPROVEMENT PRIORITY
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...__U,GIl ~ !Jl~.~u......nd t"PA....u ebe pro>duc:c of ChI
ltallikl<d.,.....,., of W _0 Illod thoc JNdeIlC'. 'c' """1.&t. for t'- coafl_.
inllE ..1 brIo1ved III Ch. ded~~ ut»-tl.Ga. ft1.& .11.....bl. Unt per
.ttNe _cion or 1zlteu.cUOQ am "' "'pre....ted by tha foll_1.na ........ UOfl"
r • :D>ler.bl, error par .et'Of.t ...cUoo <l't lateueccioG.
10 .. Studomt'. t .....Ute for • ah,", c""tidal... llotent&l
(tob ...1"" U alao a fuwot1oQ of t"" _"'Pte .lu).
StudellC" t "blot ..lth v.doul pf<lb&bUUt.. can to
foun<l t.n .....t .U.",ury ltati,tiC, te><t booI<tI. (2)
lr"" S........rd 'not ot tl>o _II•
•
!bU', ChI to1....bl.~ pot .trcot "'ttton or int....tttt.... (Tl I,
dlrtcled by t", Seudent', 't' IIl....Uta to obUill tho IUlI<!U' ftrOr of the
_ ....icb 101 !>On' .... the proper ar'pb aDd proJe"Ud up to the ell.......
Pro. chill poille 011 the c:une • line 111 FOJected to thol pH"...tqoI of
,
....,lA .1&c .eale GIl the ltIft ,tde of tile ",.ph. TIll. ~ceD.te.. VII...
Wicat.. tbll .1u of ~1.. lle8ded to ",,10, • rea l>le utt.08te of ehol
bOut c.... t required to 1ap~ tha pre..,"t deftA:1an<: til the IUUt
_UOIUI or l.u.tc.ecu.... tNIl..a.3 1nYe.t1l"ted.
TIt-. .... of the gnpha II Utl.uue. by ....... of eboo foU",,1.na
.......le. It u ",-.heel to ...tl." tho> 1. af ~1nS _ ",uaut
.ficWDc:ua "" _U of tlla con...t .... atr U in Vaal. t.af.,.atta, lndt.a....
~ OOUKt<o< a_t .,..bM b divtdad into 32 """1..-01 ...,tt_. Tba
_I. ..U_r.- b to ba _da fr__ aamp1_ of thll _~ ....tl..... -.....
til-. an "'-ff1eJ.cnr. """'" ...4~ to __ tDlaplaoa lImIat!.ptt.,..
of U....U.n ",.u.. Tl.- toUI ..tlDaU I. "*till"." to be "lI'hl.rl
t/IO.OOO "Uh. 95-pRO>OlIt ......It6ea........ffl.e1...t •
...11....1>1.~ .. ~.OOO
foUl _r of .trftt _U_ .. 32
8tudimt'. 't' ...111' Z 2.00
*:ff" .. '1250 ,.... ,UMt .eeti....
~ .. t625 hU,,~d .nor of the -.. per ,tun ..tt ...... )
u.1JlI '!.&un 9 f"t t"U""tar .aMt aectlon. and IIlth ••emod&r4 enOl:
of the _ of $625. the ,.._tll&. of _1••u. uqul..... I" 56.5.
tho•• tbe .,..""lnd ......1. a1=& Is 56.5 p.nt"t of 32 or 18 .""eat ,act1""••
Eath gr.ph hll , &..hed U .., to 1J>cI.1tat, t1>l 1_ lWt of ...1..
rr- , _1 dlst.. lbutlon. '!be ..........ltty of tbl< dlstrlbutloa ""I t.II"""
by ua1rl& t1>l r.>1'""8"1"""'·h1tr....... "",,_.. of ftt teat It a "1.tIn1.f1ta""" 1....1
Tb, ..apl,.al.l' gr.phs dol'lll..,.d Ia tM.II ""port .... Olll}' ...1111 fo..
the II_tton 1D Welt tahyotte. IndL:nlll. If a nUlllbor of ,t.l1.II.. aWeIl...
"",. port0r-4 10 ........... cltl... thl ",tubUli:}' of tw'" cbut, for uN
10 otllilr "","""",ttte, toold h ......,ul.oe4.
Tbu Inwltl.ptton %&"...1&4 , '1ft" blah .....1&blllt7. 10 .-.au" to
fap......-t CO.tl. 1rl ..th t.Utory of aUt.t aecUOIl .... 1rl ........tU....
tl,..Ultatl.oo.. 'lba bl&_}' varubl11t" .... ob.1Irft<I fo.. " .. taul .tr.~..
MeU..... _ the l""ut .....utton .... lIOt4d for eM :Int........ tlon of
vo11.tor .a.au.
"no. fol\CUtoa _luJ1on.o wen deri...d froco e.... naultt 0' tbu
_ ••bld» ""let> _. eGIl4l.Ictol4 1.11. Won r..t.yono, India.... Til..... filulinp
Ire ...11d ....1,. for tba Iftl' t8ta,..t~ .tudy .reo, but t!II:'ousb furtIMr
reHarch t!la f1D.dl1\i:1 of th!;l blvut19tl.<la _ld bII ""U.doItd for up
1.11. otl>8l: lq'bI." e.-t:IImiU•••
1. "e<lIIOPletol p:.,.tc&t """"'tiny an4 t".ff~ ...... I...d""_.
_4e f .... an utedlll _ collector atriMU and _J01' 1.I:It...•
'IICt1on.o t.II. W"t Liltayette, Wta"". Tht bade Fo«.tuta
"tU1INd in tbb lmoutl.pti.... COCUIu'ld of tIM f<>1lDW1ng
,t"P"
•• C1l.31UiOlltlOD of eM .tt......rot....
1>. Pb)oliul weatx)' Ind trefftc ."dUllU... of eM
'UM' u"ti-. ""d ..jor LDtoouICUoa.,
c. _1_, of tolorrllblA end "dill' ltar.llardl,
4. n.tenda~tl.Gaof the .~t and l.a"flIICU,," <lafi<:u".,.leu
wtl1ch ""tat".,.. ...........y ~ Uf'Uted to _1"", with1ll.
~ ",""c tloItnty ~n.
e. IIeteEalAatl.oll of tile WptOtCiilOAtl reqll!.Ad to _rc_
,bI... 4aficleacll",
f. btiucloD. of tbe <:0"1 of IIU'Ikld 1>00*0. !lU, aM
;. "'t:ablu'--nt 01 prtorna. fez' ~>:oY_U.
2. ftIt, , ..,..lul It"... .,..~_. ,0><1 ttcfflc requu-tt 111
..... 1.oIfayattoo appur to be 01.ll.1lar to tbO... 1<1 _It
_les.. of Itt 11a......,. .ft'HU """lIiz. nllUZ'flc1D&,
at ..-,. r- Met""'" _d nbulldl.ag. OU:rbs aCId .,tt•.,.
.....~lb u. lIe*dI04 at l8IIU 1..""t1=.. o.o.·_t perlr.iaI
























































































































































































































































































































































































































































































1. _Ill....... 1.., ....~. ,J. 1Itlun, Vtb!g tn!!M!tau....
'.'kWH-,~ of.~ r.-l.ff1c. nte. 1Ill1'1U'o1ty, 1959.
2. OItlll, ,,"-,,', FljIltLtU... lJ! !e!f!ts!l.~U1t~, ,. 1_
ftata VDl_lltJ ........ _. x-, 15163•
.... a-.u 0., "toc.o1&~of •~ f......tq t1r_
1::iIlI'IJ' ........ Dull aIIa1ttll' to !'lor" lIllhwlltJ, Jt f 1966.
lI. __, m-ott!l •.• til> 'ntr.uJl ......aom. Kcer.o-lU1l _
e s : .... DIdo. 1960•
•
